Disturbances in biological rhythms pose a major disease problem, not the least in the aging population. Experimental sleeping sickness, caused by Trypanosoma brucei brucei, in rats constitutes a unique and robust chronic model for studying mechanisms of such disturbances. The spontaneous postsynaptic activity was recorded in slice preparations of the suprachiasmatic nuclei (SCN), which contain the master pacemaker for circadian rhythms in mammals, from trypanosome-infected rats. The excitatory synaptic events, which in normal rats show a daily variation, were reduced in frequency, while the inhibitory synaptic events did not significantly differ. This indicates selective disturbances in glutamate receptor-mediated neurotransmission in the SCN. Treatment with interferon-␥ in combination with lipopolysaccharide, which has synergistic actions with cytokines, and tumor necrosis factor-␣ similarly caused a reduction in excitatory synaptic SCN activity. We suggest that changes in the synaptic machinery of SCN neurons play an important pathogenetic role in sleeping sickness, and that proinflammatory cytokines can mimic these changes. © 2002 Elsevier Science (USA)
INTRODUCTION
Sleeping sickness, or African trypanosomiasis, is caused by the extracellular hemoflagellate Trypanosoma brucei (T. b.) . The subspecies T. b. rhodesiense and T. b. gambiense cause the human disease, while the subspecies T. b. brucei is not pathogenic for humans and therefore commonly used in experimental studies in rodents. T. b. rhodesiense causes a relatively rapid fatal course of disease, while infections with T. b. gambiense, which have a more protracted course, are characterized in late stages by severe disturbances in the sleep-wake pattern (Buguet et al., 1993) . Slowwave sleep becomes fragmented in the patients and there is a disruption of the circadian sleep-wake distribution as observed in 24-h polysomnographic recordings (Buguet et al., 1993) . Profound disturbances in the circadian fluctuations of cortisol, prolactin, and growth hormone secretion as well as plasma renin activity have been observed, which altogether indicate a major disruption of circadian rhythms by the disease (Radomski et al., 1994) . In rats infected with T. b. brucei, synchronized sleep is severely fragmented (GrassiZucconi et al., 1995; Montmayeur & Buguet, 1994) and the function of the bilateral suprachiasmatic nuclei (SCN) in the anterior hypothalamus, which together serve as the principal pacemaker for biological rhythms (Moore & Eichler, 1972; Stephan & Zucker, 1972) , is disturbed. The functional disturbances of the SCN in infected rats include a dysregulation of photic induction of Fos-related protein (Peng et al., 1994) , changes in melatonin receptor binding (Kristensson et al., 1998) , and alterations in the circadian oscillations of neuronal spontaneous firing activity as recorded in slice preparations containing the nuclei (Lundkvist et al., 1998a) .
The aim of the present study was to use a model of chronic infection with T. b. brucei in rats to analyze molecular mechanisms by which disturbances in the 1 To whom correspondence should be addressed. Fax ϩ46 8 325325. E-mail: Krister.Kristensson@neuro.ki.se. 11, 20 -27 (2002) doi:10.1006/nbdi.2002.0536 0969-9961/02 $35.00
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